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ABSTRACT (Continue on reverse if necessary and identi fy by block number)
We have developed two strong focusing field configurations that provide high midplane accessibility and therefore are compatible with presently contemplated extraction schemes for high current, toroidal accelerators. When these windings are attached to a modified betatron accelerator, the bandwidth of the device is slightly smaller than the bandwidth of a modified betatron with unsplit stellarator windings. However, the bandwidth of the two new configurations is more than sufficient even for modest (20-30 kA) winding current. 
II. Numerical Results
To determine the beneficial effect of these two split winding stellarator configurations on the confining properties of the modified * betatron, we have carried out extensive numerical studies of the ring dynamics for a wide range of initial conditions. These studies have mainly focused on the transverse macroscopic electron ring orbits. A typical transverse electron ring orbit is shown in Fig. 5 . The values of the various parameters for this figure are listed in Table I .
It is apparent from these results that as the current through the windings increases, the curve rotates counterclock-wise. For the lowest two winding currents (0 and lOkA) the slope of the curve :s positive. This is exactly as expected for a space charge dominated electron ring.
It has been shown previously that near the minor axis of the torus the is the torsation field index, n*=2vroC/(Y oa 2 9z) and < 0 is Go the stellarator windings, as the winding current increases, n s increases until q, (q, is less than q 2 for n=0.5) becomes zero. At this value of the winding current the curve of Fig. 6 becomes vertical. For even higher values of the current the reference electron at the ring centroid behaves like a single particle. This is manifested by the negative slope of the curves for 20 and 30 kA.
The curve for 30 kA in Fig. 6 has been truncated at B z = 0 because we are interested only in the useful bandwidth of the device. Actually, the 30 kA curve intersects the outer wall of the torus at B = -55 Gauss.
zo Figure 7 shows 8 vs. Bo for three values of the current when the opening in the windings is 4 cm wide. This opening is centered around z=O.
A new feature appears in this figure that was not present in Fig. 6 . Both the 20 and 30 kA curves stop considerably short of the outer wall and the 20 kA curve does not reach the inner wall. Within the range of the parameters considered, we have not found stable orbits in these regions.
The ring centroid orbits change from stable to unstable with very small change in the value of the vertical magnetic field.
Figures 8 and 9 show 6 vs. Bzo with a 4 cm wide gap and without a gap for 10 and 20 kA winding current. It appears that in the space charge dominated regime (Fig. 8 ) the gap slightly increases the bandwidth of the device. However, in the single particle regime (Fig. 9 ) the gap always reduces the bandwidth. are negative. However, during acceleration n* is reduced and thus the ring has to cross the instability gap and probably will be lost.
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III. Conclusions
We have developed two strong focusing field configurations that provide high midplane accessibility and therefore are compatible with presently contemplated extraction schemes from high current, toroidal accelerators.
Although the useful bandwidth of these configurations is smaller than the bandwidth of the non-split stellatron, it is more than sufficient even for modest (20-30 kA) winding current. *E 7 
